The purpose of this study was to obtain dosimetric parameters of GZP6 60 Co brachytherapy source number 3. The Geant4 MC code has been used to obtain the dose rate distribution following the American Association of Physicists in Medicine (AAPM) TG-43U1 dosimetric formalism. In the simulation, the source was centered in a 50 cm radius water phantom. The cylindrical ring voxels were 0.1 mm thick for r ≤ 1 cm, 0.5 mm for 1 cm < r ≤ 5 cm, and 1 mm for r > 5 cm. The kerma-dose approximation was performed for r > 0.75 cm to increase the simulation efficiency.
| INTRODUCTION
Co HDR unit. In the study of Mesbahi et al. 1 , air kerma strengths of source numbers 1, 2, and 5 were obtained by in-air measurements and a Farmer-type ionization chamber. In a separate investigation, the radial dose functions of the three sources were calculated by Mesbahi et al. 2 using the MC method and GZP6 TPS. Toossi et al. 3 estimated the air kerma strength of GZP6 60 Co source number 3 by Monte Carlo simulation and in-air measurements. The dose distribution for GZP6 60 Co stepping source was also calculated using the matrix shift method by Toossi et al. 4 For the purpose of quality assurance, the dose distributions generated by GZP6 TPS were verified in another investigation. 5 The dosimetric parameters of radioactive sources are crucial elements in clinical practice as they are important input data in Co pellet. All the pellets described above were packaged in a steel spring cover with a thickness of 0.5 mm. The detailed information of this source is taken from published studies 2, 12 and is illustrated in Fig. 1 Co HDR sources.
Source type
The new BEBIG | 315 accommodated in the center of the water phantom. Electronic equilibrium within 1% was reached for 60 Co at distances greater than 7 mm from the source center. 16 Thus, the kerma-dose approximation was performed for r > 0.75 cm to speed up calculations. 17 Dose and collisional kerma rate distributions were used to derive the final dosimetric parameters as described in the AAPM TG-43U1 report. 7 The dose distribution of the source was calculated within the radial distance of 20 cm. The cylindrical ring voxels were 0.1 mm thick for r ≤ 1 cm, 0.5 mm for 1 cm < r ≤ 5 cm, and 1 mm for r > 5 cm, which can provide high-resolution dosimetry. The cutoff energy was set to 10 keV for both photons and electrons. Collisional kerma and absorbed dose were obtained in cylindrical (y, z) and spherical (r, h) coordinates. The coordinate axes used are shown in Fig. 1 . The air kerma strength was calculated in a separate simulation with the source surrounded by vacuum, except for a cylindrical air cell of 0.1 cm in diameter and 0.1 cm in height at r = 10 cm. As clarified in the TG-43U1S1 report, 18 dry air (0% humidity) is recommended for air kerma strength in contrast to the TG-43U1 report which recommended air at 40% relative humidity. 6 9 10 9 photon histories (r ≤ 0.75 cm) were simulated to score dose. 10 9 photon histories (r > 0.75 cm) were simulated to score kerma. Co HDR sources (see Table 2 ). The radial dose function values and the anisotropy function values of the GZP6 60 Co source number 3 are provided in Table 3 and Table 4 , respectively. In Fig. 3 , the anisotropy function results of GZP6 60 Co source number 3 are plotted vs polar angle at the selected radial distances. In addition, the along-away data are shown in Table 5 .
| RESULTS AND DISCUSSION
The radial dose function values of the GZP6 60 Co source number 3 were compared with corresponding data from the relevant literature (see Fig. 2 ). It is observed that the curves of the radial dose functions of the source models match well for r > 1 cm and small differences exist for r < 1 cm. These differences are caused by varying degrees of photon absorption and scattering in the sources. 8 In general, the radial dose functions do not depend significantly on source dimensions and encapsulation designs.
11
As shown in Table 4 and Fig. 3 , the anisotropy function values of GZP6 60 Co source number 3 are nearly uniform for polar angles 30°≤ h ≤ 90°. For example, the anisotropy function values are around 0.998 for h = 70°and around 0.994 for h = 50°. However, a strong dependence on radial distance was observed for h < 30°. As described in Ref. [8] , the anisotropy function values decrease for polar angles close to the long axis (see Fig. 3 ), which is caused by the oblique filtration within the source structure. 
| CONCLUSIONS
In this study, the Geant4 MC code was used to study the dose rate distribution around the GZP6 In addition, a 2D rectangular dose rate table is presented.
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